Dermatomyositis, an idiopathic inflammatory myopathy with characteristic skin manifestations, is associated with several types of cancer. Only three cases of gallbladder cancer with dermatomyositis have been reported worldwide, and none has been reported in Korea. We present a case of a 71-year-old male with proven dermatomyositis associated with gallbladder cancer to emphasize the necessity of work-up for malignancies with low incidence in patients with inflammatory myopathies.
Introduction
Dermatomyositis (DM) is an idiopathic inflammatory myopathy characterized by proximal muscle weakness and typical skin lesions such as a heliotrope rash and Gottron's papules (1) .
An association between malignancy and inflammatory myopathy was first suspected as early as 1916 when the simultaneous occurrence of polymyositis and gastric carcinoma was reported by Stertz (2) . Since then, much effort has been made to clarify the mechanism of inflammatory myopathy accompanied by malignancy (3) . Nevertheless, this has not been accomplished.
A wide range of prevalence from 4% to 42% of malignancy in patients with DM has been reported (4) . Among cancers associated with inflammatory myopathies, adenocarcinomas of cervix, lung, ovaries, pancreas, bladder, and stomach account for the majority of cases (5) . However, common types of malignancies occurring with inflammatory myopathies do not follow the rank-order pattern of cancer incidence for a given region and race (6) To our knowledge, only three cases of DM accompanied by gallbladder (GB) cancer have been reported worldwide to date, and none has been reported in Korea. Therefore, we describe the first patient with DM accompanied by GB cancer at the diagnosis of DM in Korea.
Case Report
A 71-year-old male patient was admitted for an itchy facial rash and pain in the proximal muscles of the upper and lower extremities and around the neck, which had gradually worsened for 6 months. The patient had no medical history except for hypertension.
On admission, he was conscious and alert, and his vital signs were within normal ranges. He exhibited DM-associated skin rashes: a heliotrope rash on both eyelids, Gottron's papules on the right hand, V sign, Shawl sign, and itchy rashes on his forehead, left anterior chest wall, bilateral shoulders, and elbow joints (Figure 1 ).
Neurologic examination showed that his motor strength in the proximal portions of bilateral upper and lower extremities was reduced from grade 3/5 to 4/5 without sensory dysfunction.
Muscle weakness of grade 4/5 was also observed during neck flexion. A squatting test could not be performed due to myalgia and muscle weakness.
Laboratory tests showed a white blood cell count of 3,700 /μL, hemoglobin concentration of 11.0 g/dL, platelet count of 133,000/μL, erythrocyte sedimentation rate of 44 mm/hr, Collectively, we diagnosed the patient with DM and performed a malignancy work-up protocol, including positron emission tomography/computed tomography (PET/CT), esophagogastroduodenoscopy, colonoscopy, and serum tumor marker testing, which was suggested to perform in our previous report (6) . The patient had increased serum levels of carcinoembryonic antigen (57.77 ng/mL) and carbohydrate antigen 19∼9 (645.0 U/mL), but other tumor markers, including prostate-specific antigen and squamous cell carcinoma antigen, were normal. PET/CT showed GB cancer with regional and para-aortic lymph node metastasis, as well as diffuse and mild fluorodeoxyglucose uptake in the skeletal muscles (Figure 2 ).
Studies for the staging work-up, including biliary dynamic CT (Figure 3 ), pancreatobiliary MRI, and endoscopic ultrasonography, were performed and they revealed the stage to be T3N2M0 (T3: pericholecystic fat infiltration, N2: para-aortic lymph node enlargement), which is inoperable. Instead, de- Helicobacter pylori in bile specimens (8) . In addition, congenital biliary cyst, abnormal pancreatobiliary duct junction, and smoking are also known risk factors for GB cancer (8) .
However, the patient in this case report had no such risk factors for GB cancer except old age.
A population-based retrospective cohort study of 537 patients with idiopathic inflammatory myopathy in Australia reported that 104 patients (116 cases) developed malignancies (4). A temporal relationship was found in 36% of the 104 patients who were diagnosed with malignancies within approximately 7 days of confirmation of myopathy. According to a study conducted in Japan by Kohei, among 136 patients with inflammatory myopathy, the frequency of malignancy associated with DM was 24% (9). Malignancies of stomach, colon, ovary, lung, thymus, pancreas, breast, and lymph node were found. A study of 41 Korean patients showed that the prevalence of malignancy in Korean patients with DM was 31.3% (6) . Malignancies of breast, gastrointestinal tract, thyroid, thymus, lung, nasopharynx, pleura, and bladder were observed.
An extensive literature review revealed that this case report is the first case of GB cancer associated with inflammatory myopathy to be reported in Korea.
As mentioned above, only three cases of DM accompanied by GB cancer have been reported worldwide to date (Table   1 ) (10) (11) (12) . All the three patients were treated with high-dose glucocorticoids for DM. GB cancer was detected by cancer screening tests after diagnosis of DM in two cases and was found with an autopsy in the last case. Only one case had risk factors for GB cancer such as obesity and multiple gallstones. In two out of three cases, patients with dysphagia at the time of diagnosis died of aspiration pneumonia. The treatment for GB cancer in these three cases was not reported for two patients died and one patient, whose cancer was operable, did not follow up. Therefore, our case has clinical significance in that this is the first case where both GB cancer and DM improved with chemoradiotherapy targeting GB cancer.
The mechanism of the association between inflammatory myopathy and cancer is uncertain; however, several hypotheses have been proposed. Casciola-Rosen et al. reported that muscle-specific autoantigens, such as Mi-2, HRS, and DNA-PKcs are frequently expressed at low levels in a variety of normal muscle tissues, but at increased levels in regenerating cells in myositis muscle (13) . Furthermore, the same antigens are also expressed at high levels in breast cancer, lung adenocarcinoma, and hepatocellular carcinoma, but not in corresponding normal tissue (13) . Since these antigens are expressed in both myositis and cancer tissue, we assumed that these antigens may cross-react with cancer tissue, and this may contribute to development of DM with malignancy.
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The general treatment for DM is administration of corticosteroids until clinical improvement of skin lesions and muscle weakness is achieved, and the dosage is gradually tapered off.
Immunosuppressive agents such as methotrexate, azathioprine, and cyclosporine, biological agents, and intravenous immunoglobulin have proven beneficial for patients who are refractory to corticosteroids (14) . However, some reports have described an improvement in DM without immunosuppressive drugs after chemotherapy or even after surgery (15, 16) . In addition, the clinical symptoms of our patient markedly improved with low-dose glucocorticoids alone after the initiation of cancer treatment. We believe that these results were due to the immunosuppressive effects of systemic chemotherapy.
Summary
DM is well known to be associated with various types of cancer. However, DM with GB cancer is a rare condition, and only three cases have been reported in the literature worldwide, with none in Korea. We report a rare case of DM accompanied by GB cancer in a patient who had no risk factors for GB cancer and who improved during cancer treatment. We expect our case report to emphasize the importance of a malignancy work-up, including for cancers with low incidence, in patients with inflammatory myopathy.
